A new series of pyrimidines of 6-chlorobenzimidazoles have been synthesized by the reaction of chalcone derivatives of 6-chlorobenzimidazole with guanidine nitrate in ethanol and aqueous solution of sodium hydroxide for evaluating them as potent antimicrobial agents. Results reveal that, compounds exhibited significant antibacterial and antifungal activities.
INTROdUCTION
Benzimidazole nucleus is one of the bioactive heterocyclic compounds exhibiting a range of biological activities 1 . Due to a wide range of pharmacological activities of benzimidazoles, synthesis has been found a significant attention now a day.
To, develop novel quinoline based fused heterocyclic systems; a quinoline nucleus with different substituent's was required, which afforded a versatile synthetic procedure for further heterocycles 2 .
Synthesis of pyrimidines has been advanced and developing field in the heterocyclic chemistry.
Pyrimidines have the crucial value of their biological and pharmacological properties. α, β-unsaturated ketones are reported to react with guanidine to give the unstable dihydropyrimidines which get dehydrogenated to form 2-aminopyrimidines 3 . P y r i m i d i n e r i n g c o m p l e x e s w i t h various heterocyclic molecules and found to be an essential part of the natural products, agrochemicals and veterinary medical products. Fused pyrimidine derivatives have attracted many researchers over many years, due to their important biological activities 4 . The preclinical data from the literature survey reveals that the heterocycles in conjunction with the pyrimidine have shown good antimicrobial 5 , antioxidant 6 , anti-inflammatory 7 , analgesic and antipyretic 8 , anti-tumor activities 9 . In particular,bezimidazolo-pyrimidine derivatives were found as strong antimicrobial agents 10, 11 . Antimicrobial agents are one of the most important weapons in the resistance of infection caused by bacterial strains. In the last few years, increase the resistance of micro-organisms toward antimicrobial agents is a serious health problem, so there is a need for safe, effective and novel antimicrobial agents 12 .
By seeing impressive biological profile of benzimidazoles, quinolines and pyrimidines and also with respect to our work in synthesis and evaluation of biologically active new heterocycles, we planned to synthesize the new series of pyrimidines of 6-chlorobenzimidazoles as potential antimicrobial agents.
MATERIALS ANd METHOdS
All the solvents and reagents were bought and used as such. The fusion points are examined by open capillary tube method and are uncorrected. By the use of KBr pellet technology IR spectra of compounds on Shimadzu FTIR spectrometer 8400 S were noted. NMR spectra were seized on Bruker Avance II of 400 NMR spectrometer.
Synthesis of 6-chloro-2-(a-hydroxyethyl)benzimidazole(II)
An equimolar amount of 4-chloro-Ophenylenediamine (0.01 mole) and lactic acid (0.01 mole), 4N HCl are refluxed in synthetic microwave oven with the intensity of 65% (450 w) for a period of 190 minutes. The conclusion of the reaction was supervised by TLC, and then the reaction mixture was neutralized with sodium bicarbonate. The filtered product was washed and dried with water. Further, it was purified by recrystallization from ethanol. m. p. 194-95 o C 13, 14, 15 .
Synthesis of 6-chloro-2-acetylbenzimidazole(III)
To a reaction mixture of 6-chloro-2-(α-hydroxyethyl)benzimidazole (9.8g, 50 mmol) in Dilute H 2 SO 4 (5% ; 40 ml) with stirring, a solution of K 2 Cr 2 O 7 (44g, 150 mmol) in aqueous H 2 SO 4 (25%, V/V; 80 ml) was taken up during a period of 20 minutes drop wise.Continuing the agitation for 2 h, at an ambient temperature, the solid (which is the chromium complex) separates out, was suspended in 50 ml of water. The pH up to 6-6. 
General procedure for the synthesis of chalcone derivative of 6-chlorobenzimidazoles (Iva)
To a reaction mixture of 6-chloro-2-acetylbenzimidazole(10 mmol, 1.94 g) in aqueous NaOH (10%, 30 ml), respective 2-chloroquinoline-3-carbaldehyde (10 mmol, 1.91 g) were added and agitated for 30 min. at an ambient temperature. After the conclusion of the reaction the solid product was filtered, washed and dried with water. Further, it was recrystallized from ethanol 17, 18, 19 . 
General procedure for the synthesis of pyrimidines of 6-chlorobenzimidazoles(va)
To a refluxing mixture of chalcone(3.68 g, 0.01 mol) and guanidine nitrate (1.80 g, 0.01 mol) in ethanol (25 ml) was added an aqueous solution of sodium hydroxide (40%, 5 ml) portion wise during a period of 3 hours. Refluxing was continued further for 7 hours. The solvent was made to half of its volume. And on cooling, the solid product was separated out. Further, it was filtered, washed with cold aqueous ethanol followed by water and dried. Pure product was obtained by recrystallization from absolute ethanol. 
RESULTS ANd dISCUSSION
Scheme summarizes the synthetic route to obtain 6-chloro-2-(α-hydroxyethyl) benzimidazole (II)by reacting 4-chloro-O-phenylenediamine(I) with lactic acid. This on oxidation gives 6-chloro-2-acetylbenzimidazole (III). Further condensation with different aromatic/heteroaromatic aldehydes gives chalcone derivatives of 6-chlorobenzimidazoles (IVa-k). These react with guanidine nitrate in ethanol and aqueous solution of sodium hydroxide gives the title products (Va-k).
T h e I R s p e c t r u m o f I V b s h o w e d characteristic absorption peaks at 3350 (NH), 1600 (C=O) and 1550 cm -1 (C=N). The 1 H NMR spectrum of IVb displayed a singlet was noticed at δ 2.76, which was assigned to the CH 3 protons. A multiplet between δ 7.27-7.78 (8H) accounted for aromatic protons. One doublet was observed at δ 7.48-7.50 accounted for (CO-CH=CH) of chalcone moiety.
T he IR spectrum of Vb showed characteristic absorption peaks at 3327 (NH), 1620 (C=O) and 1543 cm -1 (C=N). The 1 H NMR spectrum of Vb displayed a singlet for CH 3 proton was observed at δ 2.64. A singlet of NCH 2 protons of pyrimidine nucleus was observed at δ 4.73. A multiplet of aromatic protons was obtained from 7.19-7.49 and one NH at 7.88.
Similarly, the structures of the remaining compounds were confirmed by the spectral data. Further, they have been tested for antimicrobial activity.
Reagents and conditions
(i) lactic acid, 4N HCl, Mw irradiation 190 min. (ii) K 2 Cr 2 O 7 , H 2 SO 4 (25% v/v) 2 h, (iii) 10% NaOH, 2-chloroquinoline-3-carbaldehydes , ethanol, 0.5 h, (iv) Guanidine nitrate, ethanol, NaOH (40%), for 10 hours.
Biological Evaluation
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Antibacterial activity
The synthesized products have been tested for antibacterial activity against two Grampositive bacteria viz., Bacillus subtilis, Staphylococcus aureus, and two Gram-negative bacteria viz., Proteus Mirabilis and Escheria coli. The standard The results of the antibacterial activity reveals that, the products Va, Vb, Vd and Vf displayed relatively high antibacterial activity, while products Ve, Vg, Vh and Vi showed reasonable antibacterial activity. The remaining products showed low activity.
Antifungal activity
The antifungal activity of the products has been screened against two fungi viz., Aspergilus Niger and Candida albicans by cup-plate method. The standard drug used was Fluconazole and DMSO as a solvent. Test products and standard drug were used at a concentration of 100 µg/ml and 50 µg/ml.The zones of inhibition of compounds were recorded after incubation of 48 h, at 25 o C. Zone of inhibition at 50µg/ml. Minimum inhibitory concentration was found at 40µg/ml concentration.
Further from antifungal activity results, products Va, Vb, Vd and Vf showed excellent results for antifungal activity, while the products Ve, Vg, Vh and Vi also showed high antifungal activity. The remaining products exhibited low activity.
CONCLUSION
A simple protocol for the synthesis of some new pyrimidines of 6-chlorobenzimidazoles was developed under synthetic microwave irradiation method and also by the conventional method. It was noted that the preferred synthetic route does an excellent yield and shortened reaction time for benzimidazole synthesis. The synthesized compounds were screened for their antibacterial and antifungal activities. Many of these products showed significant activity.
